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Findings from the surveillance of avian influenza in wild birds and poultry in Denmark 
By Charlotte Kristiane Hjulsager, Virology group, Section for Diagnostics and Scientific Advice, 
Technical University of Denmark. 
Avian influenza (AI) is a highly contagious disease that can affect all bird species. The clinical signs 
include respiratory disease, lethargy, drop in egg production, neurological signs, hemorrhages in 
shanks, swollen wattles, combs and eyes, and mortality. The severity of disease depends on the 
virus strain and species of bird, and varies from a subclinical to a highly pathogenic form with up to 
100 % mortality within 48 hours. AI is of high economic importance for the poultry production 
worldwide. Elimination of the disease is a common goal, and in EU, the disease is mainly 
controlled by surveillance and stamping out procedures. 
AI is caused by influenza virus type A, which is divided into subtypes based on the surface 
glycoproteins haemagglutinin (HA) and neuraminidase (NA). At present, 16 HA (H1-H16) and 9 NA 
(N1-N9) subtypes have been recognized in birds. Each virus has one HA and one NA subtype and is 
named accordingly, e.g. H1N2, H5N8, H7H1. AI viruses are also classified according to the degree 
of the disease that they cause in chickens. Low pathogenic AI (LPAI) viruses replicate in limited 
tissues and cause mild or no clinical disease, whereas highly pathogenic AI viruses (HPAI) can 
replicate in more tissues leading to a systemic infection often characterized by high mortality. Only 
viruses of subtypes H5 and H7 are known to cause HPAI, but these subtypes also exist as LPAI 
viruses. It appears that HPAI viruses arise by mutation of LPAI viruses. The factors that governs the 
transition have not been fully elucidated, but based on the experience from HPAI virus occurrence 
and outbreaks, it is anticipated that the wide circulation in a poultry flock that happens when a 
LPAI virus is introduced, will raise the chance that mutation to HPAI occurs. 
Surveillance of AI has been conducted in Denmark since 2003. The surveillance is mainly targeted 
subtypes H5 and H7 because these can manifest as HPAI. The surveillance consists of  
• Serological surveillance of poultry with virological follow-up in H5/H7 seropositive flocks 
• Virological surveillance of game birds for restocking 
• Passive surveillance in poultry 
• Active and passive virological surveillance in wild birds 
HPAI has only been detected at Danish territory in 2006. Outbreaks of H5/H7 LPAI are a rare event 
in Danish poultry. Since 2003 there have been 10 such outbreaks, whereas H5/H7 LPAI viruses 
have been detected every year in wild birds. The viruses have been characterized by sequencing, 
and comparisons by phylogenetic analyses suggest that AI virus genes and whole viruses are 
exchanged between poultry and wild birds and among wild birds. The detailed characterization of 
viruses by sequencing allows tracing of AI virus outbreaks to facilitate control of the disease. 
